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IxXTRODUCTION,

During the past twelve months 1 have had the opportunity of colleeting, in
the neighbourhood of Sydney, many soil-inhabiting dipterons larvae, helonging,
for the most part. lo the seetion Braehycera. OF these, T have suceeeded in rear-
ing through to the imago, species of the families Stratiomyiidae, Mydaidae, Tab-
anidae, Asilidae, Therevidae, and Bombylidae, and to the pupal stage, many other,
as yet nnidentified, speeies.

Very little work has been done, in any part of the world, on the early stages
of the Brachycera, and the Australian torms have heen, up to the present time,
almost entirely unknown. The material now collected is therefore of considerable im-
portance, as affording an opportunity of studying the litfe histories of these flies.
Many gaps vet remain to be filled. 1In no case has it heen possible to observe
all stages in the development. but it i hoped that the preliminary study of the
data obtamed will prove useful as a basis for later, more extensive, investigations.
The present paper is intended as the first of a series dealing with the biology of
the group, arranged in the order of the families.

The Stratiomyiidae, nsnally placed by taxonomists at the beginning of the
Brachyeera series, are of special interest because of the peculiar, intermediate
position which they oeenpy, in their mode of development, belween the two great
snb-orders of Diptera, distinguished by Brancr under the names Ortlorrhapha
and Cyclorrhapla.

Although elassed with the Orthorrhapha, and developing a more or less perfeet
“pupa  obtecta,” they pass the entire pupal period within the last larval skin,
whicli eonstitutes a hand, proteetive case, recalling (he “puparium™ of the Cyelorr-
hapha. And the opening up of this case, at the emergence of the fly, is in the
form of a combination of the straight dorsal split of the Orthorrhapha, and the
anterior cireular split ot the Cyelorrhapha.

A discussion of the significanee of (hese characlers is ontside the seope of the
present work. Bat the Stratiomyiidae have been taken first, hoth on account of
the usnally aeeepted position of the family, and becanse the abundanee and ae-
cessibility of the material makes possible a fuller investigation of the life-history
of one of this group. than is the ease wilh the majority of the other families
stndied.
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{ wish here to acknowledge my indebtedness to Mr. G. H. Hardy, wno 1s
at present engaged on the taxonomie study of the species, Metoponia rubriceps
Macq. with which this paper deals. tt was his observation and identification of
the tly in Sydney. in 1919, which afforded wme the opportunity of studying its
life-history, and 1 owe to him many helpful suggestions, and assistanee with sys-
tematie work and with literature. I have also to thank Mr. C. Hedley. Acting
Curalor of the Australian Musenw, for the faeilities atforded me at the Museum
for carryving out the iuvestigation; and members of the Musenm staff, generaily,
tor their constant helptulness during the progress of the work. To my mother
I owe the preservation of living larvae over a period of two months, when,
throngh illness and an enforeed absence from Sydney. I was unable to attend
to them myself. For the execntion of Plate xxvii.. in collaboration with myself,
1 have to thank my friend, Miss Edith Forroeks.

Historicar.

At the end of this paper [ append a list, with aecompanying bibliography, of
all the species of Stratiomyiidee which have been recorded in the ecarly stages.
The latest list of this kind, of which I am aware. was pnblished by Brauer iu
1883, nearly forty vears ago. In addition to being now very nmuch ont of date,
its value is impaired by the incomplete way in which the references are quoted,
and the lack of dates, and of a bibliography. Nevertheless, I have found it of
great serviee, in the preparation of a revised and more up-to-date list, and
have taken from it many references which I have had no vpportunity of seeing
clsewhere.  The bibliography, which 1 have added. has been extended to cover,
as far as possible, all works dealing in any way with the biology of the Stratio-
myiidae. Here again 1 have been obliged to rely on earlier workers, and on
catalogues such as those of the Royval Soetety and the British Musenm, and the
Zoological Record, for many references, since a large part of the lterature
quoted is not available to me. But I have endeavoured to make it as accurate
as possible by a comparison of records in the various catalognes. Arranged in
chronologieal order, and with explanatory notes, it forms in itself a briel his-
torieal review of all the work done to date on this subject. In appearance this
is of considerable bulk, but its scope is linmited. Certainly, more attention has
been paid to the carly stages ot the Stratiomyiidae than to those of any other
family of the Brachyeera. Stratiomyid larvae scem to he plentitul in most parts
of the world, and very often live under conditions which exeite interest. or where
they are readily found. But in many instances the reference to them consists
mercly of a record of their occurrence, and habitat, with or without a brief de-
seription of' the larva. Thus Packard (1871), Lucas (1879), and Griffith (1882)
note their occurvence in  the salt water, and hot water of lakes and springs;
Pearson (1882)., the fiuding of a larva on a very exposed part of an oecan
beach, Florentin (1899). a great mass of them in exeessively saline pools
Lorraine, Markel (1844), their assoelation with a nest of ants. The larvae
whiell have been most frequently reeorded and deseribed are those living in water,
especially the genera Odontomyia and Stratiomyia: and of these the speeies Stra-
tiomyia chamaeleon L. has yeecived the most attention. Being easily obtainable,
these species have been used by workers engaged in a study of the eomparative
anatomy of the larvae of various inscets, notably by Kunekel d'lerculais (1879),
and Viallanes (1882 1885). RBRut the deseriptions have been, as a rule. confined
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to special organs, and no attempt lias been made to give a general and complete
aceount of the larval morphology and the metamorphosis of any of the Stratio-
myiidae. Portions of the nervous system have been described, i this way, by
Kunckel d'Hereulais (1879), Viallanes (1882, 1885), and Henneguy and Binet
(1892) ; the integument, by Leydig (1860), Viallanes (1882), and Plotnikow
(1904) ; the malpighian vessels, by Vaney (1900) ; the pharynx, by Vaney (1902)
and Jusbaschjanz (1910), and the head and mouth parts, by Becker (1910).
The most important work on the devetopment is that of Jusbaschjanz (1910),
who deals in great histological detail with the development ot the imaginal dises,
e.; but e gives no account of the general metamorphosis. lle explains that
such an account would require a mueh riecher material than he had at his disposal
at the time, and that he had not suecceeded in getting many pupal stages, the
few pupae he obtained being all in the later phases of development. He pro-
poses to deal more completely, in a later work, with the phenomena of meta-
morphosis and development; but, if the promised work has appearved, it has not
been accessible to me, and I have found no reeord of it in the eatalogues. I
have not seen Swammerdam’'s hook (1737). but, according to Jusbasehjanz, he
describes the metamorphosis of Stratiomys chamaeleon with an aceuracy remark-
able in such an early work. Good deseriptions of the external features of larvae
exist in various papers dealing with iudividual species; but the most important
works, from a systematie pomt of view, are those of Brauer (1883), and Lund-
beek (1907) . Although Brauer deals with dipterous larvae in general, his work
is very comprehensive in character. After diseussing the value of larval charac-
ters in classification, and the metamorphosis of the different groups, he gives a
section on the characters of the sub-orders and families, tollowed, in the case of the
Stratiomyiidae, by a systematie table (p. 23) of the larval characters of the dif-
ferent genera. Lundbeek, in his valuable work on Danish Diptera, supplies a
deseription of the larvae under the heading of eaeh genus of the Stratiomyiidae..
and finishes with a synoptic table (p. 74) of the larvae of all Danish genera.
Little or nothing is known of the life-lhistories, or even of the larvae. of the
Australian Stratiomyiidae. The only published record of the early stages of any
of' this group. which I have been able to find, is that of Froggatt (189G). which
relates to Ephippinm albitarsis (?) Bigot,

OBSERVATIONS ON THE LIFE-HISTORY OF Metoponia rubriceps Maeq.

For a few weeks in the spring, and again in the autumn. this spe('ie\ makes
its appearance, in fairly considerable numbers, over grassy areas in the neigh-
bourhood of Sydney. Well cultivated lawns seem to be specially favoured
haunts. and the flies, which are small, with feeble powers of flight, are usually
found on, or about, the grass. They seldom rise far above the ground, though
in the antumn of this year, one female specimen was captured on a window of
the third floor of the Australian Museum. Like most Stratiomyids, they are sluggish
in their habits. and remain for long periods at rest on the grass blades, where
they are easily canght by inverting a glass tube over them. Mr. . H. Hardy
informs me that he has taken speeimens from the middle of March to the end
of April. and in the early part of November, but has never seen them at other
times of the year.

The present investigation into the life-history was begun in May. 1919, when
T reeeived from Mr. Hardy a speeimen tube containing a eluster of eggos on a
grass blade. with the information that they weve deposited by Metoponia rubri-
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ceps within o few lhonrs of ler capture on the morning of the 16th April.
Owing {o an aceilental delay in transmission, they did not reach me for nearly
three weeks, during whieh time they had hecome shrivelled and dry, and, though
kept undisturbed for another month, they failed to hateh out.

Attempts to seenre turther batches ot eges, by confining the two sexes
breeding cages containing grass sods, all proved unsnecesstul. It was found that
the llies, for the most part, remained motionless in the one position from the
time they were put into the cage until their death, a period varying from three
to ten davs: and no case of oviposition was observed.

In the following November Mr. Hardy dirceted my attention to the re-
appearance of M. rubriceps on a grass plot behind the Australian Museum, with
the suggestion that this might prove a natural breeding ground for it.

ANAA
VAR

FIARSIE
M -Ufi\

Text-fig. 1. Lavva of Jetoponia rubriceps Macq. Dorsal view. (x 10).
Text-fig.2. e o0 Ventral view, (x 10).
Text-fig.3. I rubriceps. @ emerging from larval skin.  (x 6}).
Text-tig.4. A, rubriceps. Empty larval skin of . (x 63).
Text-fig.ta. Detached *head cap® of larval skin.  (x 63).

Itere a small sloping bank thirty teet long by Iweive leet wide, in the middle
of an asphalted convtyard, has been lormed by laying down sandy black loam,
to a depth of one to two feet, on a rubble foundation of broken bricks and
stones, aud planted wilh paspalum and couch grass, interspersed with dandelion
plants and other weeds. 1t is kept well tended, and always contains a fair
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amonut ot moisture, so that the grass grows well, with thick rhizomes and closely
matted roots.

On the 7th November a small portion of this turt was dug up, and a search
made for larvae in soil spread out over a white conerete path. Togetlier with
numerous Hymenopteron and  Coleopteron larvae, and some cocoons ol wasps,
and Syrphid tlies, some twenty-eight larvae were found, of an undonbtedly Stra-
tiomyid type. ranging in size trom 5 to 11 mm. (Text-figs.I and 2). Fourteen
of these were kept alive, and confined together in a small eylindrical glass pot,
containing an inch or two or soil, and some small grass sods, and covered with a
glass lid.  As the erass decayed, fresh sods were put in at intervals of two or
three weeks, and a few drops of water added with then, so that the soill was kept
Just shghtly damp. Five months later most ot the larvae were still alive, bnt
showed very little increase in size.

On the morning ot the 13th April a male Metoponia rubriceps was tound to
have emerged. This date corresponded closely with that on which the tlies had
been observed first on the Mnsenm lawn in the previous year. Accordingly, on
the tollowing morning, a visit was paid to the spot from whieh the larvae had
been taken. Here, large numbers of imagines, both males and females, were
found already ond, swarming above the grass in fairly rapid flight, the unusual
activity being due, probably, to a period ot warm sunshine following several
days’ rain.  From Mr. Hardy | learnt that a few individnals had first appeared
a week or two hefore, bnt that they had not become numerous until within a
few days of this time.

Larvae were tound to he present in the soil in much greater numbers than
had been observed in the previous November. A rough seareh through turf
faken from an area less than two feet squave revealed eighty-five larvae, in all
stages ot development, from larvae 3.2 mm. long, to fnlly developed pupae in
larval skins 8 to 11 mm. long. Two temale hmagines were fonud jnst in the
act ol emerging, and were killed and fixed in this position, half way ont of the
larval skin (Text-fie. 3). These were hoth taken just at the smrface of the
soll.  In the same position, among exposed rhizomes, were many cmpty eases,
all showing a elean-ent, eireular, aperture at one end. and measuring from 7 to
11 mm. leng. In several instances the anterior extremity. forming a lid-like eap
to the ecase. was still lightly attached to it on the ventral side (Text-tig 4), but
broke away with the slightest movement (Text-fig. da).

The vertical levels, in the sml, from which larvae of different sizes were oh-
tained, were carefully noted. The (ully grown larvae were all found almost on
tbe surface, about the junetions of stems and roots, mostly wedged in helween the
thicker rhizomes, especially of the paspalum grass. In colour, and segmented
appearance, these hear a rather striking resemblance to the larvae. From this
level, down to one to two inclies below the surface, fifty of the larger larvae
were taken. At a slightly lower level, three to four inches down, among the
finer grass rooilets. were smaller larvae, always in eclose association with the
grass.  Several were fonnd attached by the head-capsule to roots, and one, removed
from the soil with its head buried in the root of a dandelion plant, remained in
this position for several hours. Abont eighteen inelies below the surface, the
sub-soil and rubble foundation of the lawn were reached. No larvae were found
at, or below. this depth, and only a very few at the ten-inch level. These last
were of medinm size. from 5 to 8 mm. long.
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For the next two or three weeks flies continued to emerge in the large glass
jar. eontuining grass sods, in which these larvae were confined. They made
their appearanee suecessively on the 19th, 23rd, and 30th April, and 3rd and
4th May. With the exception of two females on the 23rd, these were all males.
By this time most of the remaining larvae ot the larger size had been chloro-
formed and dissected. Some twenty of them were found in various stages of
pupation within the larval skin; the vest still retained the unaltered larval siruc-
fure.

On the 30th April, a second imago, a male. emerged from among the larvac
collected in the previous November. These two are the only ones of this collee-
tion which have emerged to date (September. 1920). Six of the larvae ave still
alive, but none of them show any signs of pupating as yet.

After an interval of one month. on the 13th May, the Musenm lawn was
again examined. Imagines were now very scarce, only one male and two females
being observed. There was a corresponding  scarcity of matuve larvae in the
soil, bnt numerons empty larval skins were tound on, or close to, the surface.
In the deeper levels. among the terminal rootlets of the grass. smaller larvae
were still plentiful. Over forty were collected in a few spadefuls of earth. the
smallest of them being bavely 2 mnu long, while others ranged up to 6 and 7 mm.
A few larger larvae were found closer to the surface. Of these, three were found
to eontain female pupae, two of them heing dead, and already heginning to deeay.
From a fourth, a dead and dyied, but fully-formed male imago was taken.

It seemed evident that the smaller larvace helonged to one or several younger
generations which were burrowing down to pass the winter at deeper levels. as
the mature larvae migrated to the surface to pupate. But it was necessary to
follow them up, later on in the winter, in ovder to find out just what had become
of them. Aceordingly, on the 3rd August. another examination of the lawn was
made. On this oecasion the soil was very damp after five or six weeks' con-
tinual rain, and only a small area of ground. about the size of the surface of the
spade, was dng up. No larvae were found close to the surface. hut ecighteen,
varyving in size from 5 to 11 mm.. were fonnd among the terminal rootlets, at a
depth of three or four inches, four larvae, from 5 to 8.5 mm., a little lower
down, and three from 7 to 8.5 mm. at a slightly greater depth.

It will thus be seen that larvae of very varving sizes ocenr at all periods of
the vear. and that except when they are about to pupate, most of the larvae
are found always at a depth of two or three inches below the surface.

Living larvae of all sizes, from 4 to 9 mm., and of all eollections, from No-
vember onwards, sre still being kept under observation, though a good many
have died or been lost. owing to the predations of rats and miee, whieh infest
the laboratories of the Macleay Museunm, and appear to have developed a taste
for fly Invvae. On several aceasions glass pots teft overnight nneovered, or with
loosely-fitting covers. have been found in the morning with the soil overturned,
and all the larvae gone.

Life-cyele.

Fargeau and Serville, as carly as 1825, quoting Macquart’s deseription of
Pachygaster ater, made the stutement tliat the larvae require more than a vear
for their complete development. And Westwood (1840) says that the larva of
Clitellaria ephippium found by Van Roser. althongh more than half-grown when
found, was two years in arriving at the perfect state. Later writers appear to
have paid very little attention to this question of the period ocenpied in the life-
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cycle of any of the Stratiomyiidac. Most ot them content themselves with rather
vague statements, as, for instanee, -that *“the larvae hibernate, and development
takes place in the spring and summer.”  Tragardh, in his description of Pachy-
gaster minutissima (1914) makes the observation that during the snmmer only
small larvae ean be found, from which fact the dednetion is drawn that only one
generation 1s produced annunally, which hibernates in the larva-stage, econforming
to the aceount given by Perris (1870) concerning Pachygaster pini. Cros, in his
interesting observations on the larval habits of Stratiomyia anubis (1911), records
that, of a dozen larvae colleeted on the 22nd Oetober, 1903, four yielded imna-
gines in the following June, while from twentyv-six larvae collected on the 31st
December, 1909, five flies were obtained successively on the 25th June, and on
the 4th July. 1910. But he gives no aecount of the fate of the remainder of
the larvae. '

None of the larvae of Jletoponia rubriceps have grown very much during
their period in captivity, and some time must elapse hefore it is possible to de-
termine the normal time oceupied in larval development. However, it is already
clear that. although two broods of flies appear anummally. the larval period ve-
quires more than six months for its completion., and very probable that it re-
quires considerably longer than twelve months. This may be deduced from the
very slow growth of larvae in captivity. and the faet that larvae. already more
than half-grown when taken in November, show no sign of pupating i the fol-
lowing September. Although it is not safe to arrive at definite eonelnsions from
larvae kept under abnormal conditions, these conelusions are horne out by obser-
vations in the field, since small larvae are fonnd at all times of the year. and
larvae less than 5 mm. long five months after the last appearanee of the adult
flies. The smallest larva found, being only a little more than twice the size ot
the egg, was probakly still in the first larval instar when taken, one month after
the appearance of the imagines. It =eems reasonable to assume that larvae of
this, and perhaps the 3 and 4 mm. length, hatehed from the egg during the sea-
son in which they were taken.

Unfortunately, no eggs were found in natural eonditions, and. though several
batebes were obtained from females captured in glass tubes during the past
antumn, none of them hatehed out.

Various methods of keeping them were adopted-—on damp Dblotting paper
over a layer of damp soil. in a covered glass pot: on growing rhizomes of paspa-
Inm grass; directly on damp soil: or kept in the tube in which they were de-
posited. TIn most cases they were covered up from the light, and care was taken
to prevent them from becoming eompletely dry. Under dry eonditions they soon
shrivelled up, while, when conditions were at all damp, the eggs were continnons-
ly thickly coated with fine beads of moisture, and many of them were fonnd to
be infested with fungus after a short time. However. a fair number retained
their normal shape and appearanee for ten weeks or more, but in no case did
they show any sign of development. Tt is possible that all these eggs were in-
fertile. '

Oviposition.

Gravid-looking females taken during the morning, between 10 and 11 o'elock.
nsually oviposited very rapidly. the egg-laying being finished before inidday.
Usnally the eggs were laid on the side of the glass tube, sometimes on cotton-

wool. In one instanee they were placed in a single, fairly even row, along the
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side of the vessel, adhering to one another laterally, and to the vessel by means
of a sticky substance with which they are coated (Text-fig. 5¢). But all the
others laid in tubes, as well ax those obtained in the single instance in whieh
one female oviposited on soil in a lreeding ecage, formed ome or two clumps,
the eggs being piled up irregularly on one another, though often remaining in
contaet at the pole (Text-fig. 5D).

Text-figs.t-8. Posterior end of larva of
A, rubriceps.
Fig.6. Lateral view. Fig.7 Dorsal
view. Fig.8. Ventral view. (x 10).

Text-fie.5. a, Egg cluster 7, rubriceps. (x 5);
b, egg clnster. (x 10); ¢, single ege. (x 32);
d, sculpturing on chorion of egg. (x 193).

The number of eggs deposited, in each case, by four females was eavetully
counted. The nuwmbers were, respectively, 130, 163, 164, and 181. If ihese
figures represent anything like the normal number, the tecundity of this speeles
is nmmeh lower than is the case with Stratiomyia chamaeleon Deg., for whieh Mik
(1896G) gives the figure G306.

The Eyy.

The eges ave opaque white in colour, and elongated oval m outline, slightly
hroader at one end than the other (Text-tig. 5¢).  They measure trom .80 to .88
mm. in length, and .22 to .27 mm. in diameter.  The chorion 1s thin, and its
surface shows a very delieate seulpturing in the form of an irregular neiwork
of raised lines enelosing polygonal-shaped spaces (Text-fig. 5d) . This marking
can only be seen under high magnification, and when the ehorion is torn away, or
[reed from the internal contents of the eggs by clearing.  Treatment with eaustic
potash. or with clearing agents, such as c¢love and cedar oil, did not give good
yesultx, bnt more stecess was obtained when the eges were immersed in chloro-
forn, and alterwards eleared in xvlol.  They then mounted tairly well in Canada
halsam.

Fedysis.

I have been unable to determine the total number ot eedyses oceurring during
the larval period.  Only one of the larvac kept in the laboratory hax been ob-
served to moult twice, onee on the 3rd December, and the second time on  the
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8th June, when 8.2 mm. long. A single moulting oecurred in a number of
cases among the larvae taken in April and May. The majority of these were at
the 7 mm. stage, but there were a few at 6, 8, 9, and 9.5 mm. Whether these
lengths represent suceessive instars, there is not yet sufficient evidence to prove.

Al the larvae escape trom the old skin in much the same way. Before
moulting the skin hecomes drvy and  withered looking, much softer than when
funetional, and a lighter colonr. The process, which usnally occupies about an
hour, begins by a splitting of the monlt skin, along one side, from the third to the
ninth or tenth segment, the larva slowly moving from side to side, and eontraet-
ing. The skin of the anal vegion rvemains intact, and that of the anterior end
15 split off entire. hetween the third and fourth segments. Frequently the larva
emerges trom the posterior portion with its head still enclosed in this anlerior
“eap,” which is subsequently shed. The empty moult skin stands out stiffly,
retaining the same size and shape as when the larva is still enclosed in it.

The new lavval skin is a delicate white or ereamy ecolour, its surface flecked
with ghistening particles, and showing the typieal hexagonal pattern very dis-
tinetly. It assumes a brownish tinge only very slowly, and is still light in eolounr
at the end of several weeks. Older larvace show the more normal grey-brown
eolour, which tones very well with the soil in which they live. The coating of
particles of dirt whieh invests most of them inereases this resemblance to their
environment.

Pupation.

During the period of pupation the lavval skin becomes mueh darker, and as-
sumes a dry, rigid appearance, hy whieh the condition is easily reeognised,
although there is no c¢hange in ontward form. Larval skins of male pnpae mea-
sure from 7 fo 8 mm., those of females from 10 to 11 mm. For sonie time he-
fore the emergence of the adult fly the pupating larva ig quite motionless, and
to all appearances dead. One found in this condition on the 13th April, did
not emerge until the 30th April, so that the pupal stage occupies at least eighteen
days. Tlns 1s a longer period than is given by Jusbasehjanz. who states that
the pupal stage lasts eleven to {hirteen days.

Larval habits.

The larvae are all extremely sluggish in their movements. Usnally they re-
main quite immobile for five or ten minntes atier being disturbed: then begin
slow movements of eontraction, and, it lying ventral side uppermost, roll over,
and crawl slowly and shffly along, seeking to take cover beneath the soil, a pro-
cess which oceupies half an hour or more. On a hard surface, or a layer of
so1l too thin fo burrow into, their rate of progression s of the ovder of 5 to 10
mm. in ten minules. Larvae confined in glass pots in the laboratory are usnally
found wedged among the roots of grass soon after the tresh sods are put in with
them, and sometimes adhering (o a root by the head eapsule. It is evident that
their main, if not only, source of nourishment is iu the juices of the living plant.
Jut 1 have never been able to defect any scars, or perforations, or other evidences
of Injury on the roots, and. even where the larvae are very numerons, the grass
wlich harbours them shows no ill-effects from their presenee. While living
normally in soil in which a fair degree of moisture is present, they are able to
sustain life in muelt drier conditions.  Tudividuals lefi for twenty-four hours or
more, without soil. in a dry Petri dish, showed no ill-effects from the experi-
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ence. Others, covered with a thin layer of sandy seil, which, owing to evapora-
tion, soon became quite dry, were still alive. and quite healthy after several days.
But larvae whieh had been placed in small porous flower pots, planted with grass,
were found quite dead. dry and shrivelled, together with the grass, when, owing
to a week's enforeed negleet, the soil had been allowed to become dry and eaked
Lard. Returned to damp conditions none of them showed any signs of reanima-
tion. In their powers of rvesistance to desiccation, therefore, they are strikingly
different from the aqguatie speecies of Stratiomyia observed by Cros (1911), and
by Laker (1880). The former records having kept larvae of Stratiomyia
anubis in a phial containing 15 num. depth of ecompletely dry sand for seven
months hefore the emergence of the imago. And Laker found a living larva
of a Stratiomyia sp. in the dry sand at the bottom of a box formerly nsed as
an aquarinm, after it had been emptied of water, and stored in a cellar for fully
three months.

Description of the larva.

The larvae are very similar in general appearance to those of the genns
Sargus Fahbr., as deseribed by Braner (1883), and Lundbeek (1907). But the
Sargus larva, like those of all other Stratiomyids. is said to have only eleven
post-cephalic segments, whereas a lateral view ot Metoponia rubriceps shows that
twelve segments are actually present. From a dorsal aspeet only cleven seg-
ments are seen (Text-fig. 1), and in ventral view another segment is not readily
distinguishable.  But, when viewed laterally. it is seen that what appears to be
the terminal segment, consists, really, of the imperfeetly Ffused eleventh and
twelfth, the twelfth segment being direeted ventrally, and divided off from the
cleventh by a very oblique line (Text-tig. 6).

The segments arve all much broader than long, and of uniform width from
the second to the tenth; the terminal segments are slightly narrower. The bodv
is elongate, and, in the older larvae, tlattened dorso-ventrally. Younger larvae
are more nearly cylindrieal, larvae of 4 mm. length having a lateral diameter
of 1.0 mm., and a dorso-ventral of .93 mm., whereas the corresponding propor-
tions in a larva of 9 mm. length are 2.0 and 1.6 mm. In fransverse seetion
the segments have the shape of a bi-convex lens, with the lateral edges expanded
into tumid ridges, marked off from the main body. on both surfaeces, by a shal-
low groove. The eleventh segment is somewhat spatulate, with a median and
two lateral eonvexities on the dorsal surface (Text-figs. 1 and 15). Between
the segments, the hody is slightly eonstricted, and, in contraction, the segments
are unbricated. overlapping from behind forward in front of the fourth segment.
and 1n the reverse direetton from the fourth backward. The ineisure between
the tenth and eleventh segmenfs is strongly arched forwards (Text-fig. 1).

At the anterior extremity is situated the dark brown, strongly chitinised
head, which ean be retracted into the first thoraeie segment.

Integument.—The whole body is invested in a thiek, firm integument of the
typical stratiomyid type. consisting of large hexagonal plates, separated by
grannlar areas, which ecause a grating sound when seratelied with the point of a
needle (Text-fie. 9).  This armoured coat is strongly impregnated with ear-
honate of lime. Fixation in Carl's tluid. containing glaeial acetic aeid, gives
rise to a rapid and long continued cvolntion of gas, proved. with baryta water,
to bhe CO2.  Along the posterior margin of each segment (Text-fie. 10) are
two or three transverse rows of specially differentiated amber-colonred plates
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(pl), which probably mark the points of insertion, internally, of the scgmental
muscles, as described by Viallanes (1882, p. 7). Similar plates are numerous
on the eleventh segment, and in the region of the anus. The latter is in the

)

Text-fic.9. Spiracle of abdominal segment, and portion of the integument surround-
ing it. (x 210).

Text-fig.10. View of lateral ridge of a segment, showing spiracle on dorsal side, and
arrangement of lateral bristles. (x 18).

Text-fig.11. Portion of a bristle, broken off its base (4). (x 210).

form of a longitudinal slit, with thick, strongly chitinised lips, situated medianly
on the ventral surface of the end segment. From it a deep groove runs back-
wards to conneet with a terminal transverse split (Text-figs. 2, 8).
Bristles—Long, stiff, black hairs, or, rather, bristles, are present orr all the
segments. They are very brittle. and are easily broken off at the base, so that
their regnlar arrangement on the body is best seen on a freshly-moulted speci-
men. In cross-section they are cirenlar. and eaeh eonsists of an oufer brownish-
colonred sheath enclosing a dark solid core, whieh extends almost to the tip
(Text-fic. 11). DMost of them taper to a fine point. As in the larvae of the
genera Sargus, Chloromyia, Microchrysa, and in Pachygaster minutissima Zetr.,
and Xylomyia maculata Wied., each abdominal segment from the first to the
seventh bears a transverse row of six, equnally long, backwardly directed Dristles
on each surface. The dorsal hairs are shghtly longer than the ventral, the
average lengths in larvae of 2 mm. width being about 0.7 and 0.6 mm. respect-
ively. On the dorsal surface they all slope inward, towards the mid-dorsal line;
those on the ventral snrface form groups of three on each side, the three con-
verging posteriorly (Text-fig. 8). On each ot the lateral ridges of the same
ahdominal segments is a gronp of four bristles, in two rows, set diagonally
across the ridge, and sloping upwards and hackwards from the dorsal side (Text-
fie. 10). The two of the anterior row are short and blant; the other two,
whieh are arranged alternately with them, are more than: twice as long. and
sharply pointqd. They are usnally longer than the other body bristles, and in-
erease in length posteriorly, the Jongest of themi, on the seventh ahdominal seg-
ment, measuring 0.8 or 0.9 mm. There is a pair of short pointed bristles
on the middle of the dorsal surface of the eighth segment, a longer pair on its
lateral ridges. and a transverse row of fonr on the ventral snrface. The lower
of the two lateral bDristles is inserted just at the end of the terminal split.
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(lose to the anus, on each side. and directed towards it, 1s a single short bristle.
Further back a pair of bristles is sitnated om the ridge on cact side of the anal
groove, and another pair on the terminal apex ot the ndge, where it bounds the
transverse split (Text-fig. 8).

Anong these large bristles there oceur on the body a few very small colour-
less bristles, about 0.05 mm. long. ight of them are in constant assoeation
with the Dristles bounding the transverse split, in whieh the aperture of tracheal
chamber opens.  Two are inserted above and two below the aperture, one elose
heside the brstle at the angle off the spht, and one between caeh pair ot apieal
bristles (Text-fig. 7). A smmilar hawr oecurs laterally on both surfaces of every
segment. just bevond and below the outermost bristles ot the transverse rows.

oSl

12

Text-tig.12.  Anterior end of luva. Ventral view. (x 12).

Text-fig.13. - . Dorsal view. (x 12).

Text-fig.14. Prothoracic spiracle. Surface view. (x 112).

Text-fig.15. View looking down on posterior end of larva. (x 22). /, terminal groove;
s, spiracular aperture; @, anus; D) dorsal surface; V', ventral surface.

The arrangement of the bristles on the thoracie segments is somewhat dif-
ferent. On the dorsal surtace of the first segment there arve two transverse rows,
with fonr small bnstles in the first row. =ix in the second (Text-fig. 13).  Meso-
and mefa-thoraete segments each bear the usnal vow of six on the dorsal snrtace.
But on the ventral snrtaces ot the three segments theve are only four. On the
prothoraciec segment these are arranged in [wo rows, on meso- and meta-thorax
in a =ingle row. with the two outer bristles direeted forwards instead of back-
wards (Text-fig. 12).  The lateral ridges bear each only a single pair of long
bristles, but a small colourless hair, similar to the other microscopie hairs on
the bodv, is also present.

Except in the relative Jength of the bristles, the smallest larvae fonnd (2
to 3 mm.) are exaetly similae to the tully-developed larvae.  The bristles are
proportionally mueh longer in the younger larvae, and @ive them a distinetly
hairy appearance.  The two long bristles of the lateral vidges are speecially well
developed. while the two smaller ones are very minute.

The IMewl—The head is s<hort, and broadly conical, having a basal width
of 0.48 mm.. and a lenglh of 0.57 mm. in larvae of 8 mm. length. Ti is deep
vellowish-Lrown in colour, darkest in front. where it ix most strongly ehifinised,
and divided into a median and two lateral lobes (Pl oxxvii., figs. 1, 2).  The
median lobe ferminates in a small, evlindrical process, with smooth surface. and
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bluntly rounded tiv. The lateral lobes ave situated some distanee turther back,
0.15 mm. behind the median process. They are short, broad, rounded *hosses,”
with rugose surfaee, composed of thick, dark chitin. Behind them, in the pos-
terior third of the head, there is, in the clear, membranous area on each side, a
prominent eye-swelling, hounded hy a semi-eircular membrane. The greater part
of the npper snrtace of the head is covered by a broad sclerite, presenting an
irregular series of transverse ridges, with two speeially prominent ounes on each
side (PL xxvii., fie. 1). In front ot each of these is a small bristle.  Another
very small bristle is situated on each side ot the median process. At the base of
the eye-swelling on both dorsal and ventral sides is a stout prominent hair,
abont 0.32 mm. long. The ventral hair is accompanied by another very small
one. Two smaller bristles, ot unequal length, are sitnated in tront of them,
close to the ventral base of the lateral “boss.”" Oun either side of the mid-ven-
tral line, on a level with the lateral *‘*bosses,” 1s another small bristle, and a
similar pair is situated further back, towards the hase of the head. There are,
thus, six pairs of bhristles on the ventral surface, and four pairs on the dorsal
surface. Al the bristles appear to he sensory in eharacter, but none of them
correspond to the ininted anteunae which are said to be present on the heads of
Stratiomyid larvae. Tt true antennac exist 1 have not been able to deteet them.
In the figure which Brauer gives of a Sargus larval head, Lhe marks the lateral
lobe “Fuhler.,” but in the Metoponia head this is clearly a portion of the ehitinous
skeleton.  However, there is, on the ventral base ot each Iateral lobe, a enrions strne-
ture having much the appearance of a spirvacle. Tt is in the form of a shallow,
cup-shaped projection, with a row of tooth-like processes projecting from its
mner margin, into its cavity (PL xxvii., fig. 2),

The mouth parts are small, and dilicult to distinguish, on account of the
dark colour and density of this part of the chitinons skeleton. They consist of
the median process, which probably eorresponds with the strnetnre called by
Becker (1910) the upper lip. and two pairs of small. pointed seale-like processes
lying close against its under side (Pl xxvil., fig. 2). The two inner processes
are hent over towards each other at the tip, and so are somewhat hook-shaped; the
outer are sharply pointed.  In strueture and arrangement. these mouth parts
differ eonsiderably from those deseribed by Beeker and others for Stratiomyid
larvae, and will be considered more fully in a later paper.

Stigmata.—The two prothoraeie spiracles, situated close to the lateral mar-
gins of the segment, are large and prominent. dark brown in eolour. and shightly
salient. They appear to be exaetly similar to those of Pachygaster minutissima,
as deseribed by Tragardh (1914). Two narrow oval slits open on a flat surfaee,
with a regular rounded outline, below which lies a larger area of chitin, of (is-
tinctive shape, shown in Text-fie. 14. A pair of very small spiracles is situ-
ated on the meta-thoracic and the first to the seventh abdominal segments, in the
rateral grooves. a little in front of the imiddle of the segment. They are of
simple structnre, having a triangnlar aperture, bounded by a dark brown cireular
area (Text-fig. 9). The two main tracheal frunks terminate internally. in tle
last segment, in large spiracles, which open into a median pear-shaped air
chamber. This communicates with the exterior by a narrow aperture with
chitineus lips, situated at the bottom of the deep transverse split at the posterior
end (Text-fig. 15). TIf the supposition that a twelfth segment is really present.
is eorrect, this split would represent the dorsal ineisuve between the eleventh and
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twelf'th segments, and the position of the posterior spiracles would correspond with
that in which they are usually fonud in dipterous larvae having twelve segments,
Pupal metamorphosis.

In this paper I do not propuse to do more than indieate in a .gonornl way
the external features of the development of the pupa.

Jusbasehjanz (1910) has stndied, in great histological detail, the metamor-
phosis of various internal organs in the larva, but says very lttle about the
pupa, and, so far as | am aware, no deseription exists of the stages in the
gradual change of form during its growth from the larva.

As the pupa is hidden iuside the old larval skin during the whole course ot
its development, it is necessary to remove the skin in order to stndy 1it. At a
very early stage in its metamorphosis, the pupa comes te lie free inside the
skin, surrounded by a watery fluid, and retaining iis conneetion with the skin
only by means of the stigmata on cach segment Its removal, therefore, 1s an
easy matter, and is rvendered still easier by the existence of lines of weakness in
the skin at the points where 1t 1s subsequently split open by the emerging fly.
Old, empty larval skins show the lines of cleavage very well. DBy a clean,
eircular cut round the upper part of the second thoraeie segment, the portion of
the case anterior to this is separated off in the form of a sort of “‘head-cap.”
In the mid-dorsal line, the circular eut dips to form a shight angle, and from
this pomt a straight split extends down to the upper part of the first abdominal
segment, where it meets a second transverse split extending nearly across the
full width of the dorsal wall. After the emergence of the fly, the edges ot these
splits fit closely and evenly together, owing to the rigidity of the walls, so that
the skin has the appearance of an entire casc, with a eircular aperture at one
end (Text-fig. 4)

These natural lines of cleavage are found to he present from the earliest
stages of pupation. The “head-cap™ is easily removed by light pressure with the
point of a ncedle, and a similar pressure opens up segments two fo four, mid-
dorsally, in a longiiudinal direetion, then cirenlarly round the fourth segment
(Text-fig. 16), so that this portion of the skin, forming a “thoracie band” ean
be stripped off in a single picee. DBy carefully cutting along the mid-dorsal line
of the abdonminal larval skin, the pupa ean he removed. still enclosed in a deli-
cate. transparent vupal menibrane.

In the earliest stage of a female pupa removed in this way (Pl xxvii., fie. 3)
pupal head and thorax have become differentiated, but the abdominal segments
still retain the larval shape, and differ from those of the larva only in the char-
acter of the integument, and in the presence of stout, projecting spiracles with
brown chitinized tips. With this exeeption, the entire pupa is very soft. and
pure white. No frace remains of the hexagonal armoured plates of the larval
skin, or of the bristles, or other integumental structures. The enclosing mem-
brane fits closely over the body, and, excepl where it is raised info “blisters”
over developing appendacges, it is not apparent.

The position of the mouth parts is indicated by blisfer-like swellings of this
character.  Already well defined at this early stage, they form, at later stages,
much more eonspicuous features of the pupal head, than do the mouth parts on
the adult.

The three {horacic segments are still distinet, and the appendages of eael
are folded closely against its venfral surface. and do not extend beyond the see-
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ment from which they originate. In the speeimen shown in PL xxvii, figs. 3
and 4, the appendages had been stretehed out tor examination, and had not com-
pletely resumed thenr normal elosely-packed condition when figured. The seg-
ments of the antennae and the limbs are indicated only by faimt grooves in the
uniform, finely-granular, white matter ot which all the appendages are composed
at this stage.

The halieres are relatively much larger than in the imago, and appear
elearly as the rudiments of meta-thoraeie wings (Pl xxvii., fig. 4).

The first appearance of eolour on the body is in the region of the eye rudi-
ments. These soft, white, rounded prominences assume a vellowish tinge abont
the same time that the thoraeie appendages, shll white and indistinetly divided
into segments. unfold, and extend down over the ventral surface of the body.
As the eyes deepen in eolour, the vellow tinge extends over that part of the
head which is orange-coloured in the adult female.

16

Text-fig.16. Diagram showing way in which larval case of pupa is opened np. (x 11).

Text-figs.17-20. Metamorphoses of posterior end of larva during,pupation. (x 12).
Fig.17. Lateral view of early stage. Fig.18. Ventral view of later stage.
Figs.19-20. More advanced pupae, lateral views, 7th sp., spiracle of 7th |
abdominal segment.

At this stage the terminal abdominal segment loses its larval eharacter, and
beeomes slightly bilobed at the tip (Text-fig. 18), while a bilobed protuberance
grows out from its ventral surface. The latter probably originates from the
upper, or eighth abdominal segment, while the bilohed tip belongs to the ninth
(fused) segment.

The development of this terminal, or fused eighth and ninth segment, into
the external genitalia of the adult fly, is the most noticeabte feature of later pupal
growtlr. It has been followed out in more detail in the female than in the male,
and is shown in Text-figs. 17 to 20. The mate pupae secured did not show the
same range of developmental stages, but eight distinet abdominal segments are
present 1n all.

Other echanges take the form of depositions of ecolonring matter, and of
chitin in various parts of the body, as the segments of the appendages become
more clearly defined; and the outgrowth of hairs on these segments, and of a
fine pubeseence on the abdomen (PL xxvii., fig. 6). The wing sheaths lie flat
against the ventral surface of the body, and cover the first and second abdominal
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segments.  Within them the mueh crunpled and folded wings can be seen, very
dark in colour. The first pawr of legs extends down to the tip of the wing, the
seeond pair to the middle of the third segment, and the third pair almost to the
fifth segment. The limb sheaths fit loosely over them, and are slightly constrict-
ed at the level of each joint.

The form of the sheaths for the mouth parts i1s shown in PL xxvii., fig. 7.
They eonsist ot four thin-walled vesicles, two central, upper and lower, with
enlarged hilobed extremities, and a narrower one on each side, hluntly rounded
at its extremity, and with a small secondary lobe attached to its’ npper sarface.
Throngh their walls 1t is possible to see portions ot the developing month parts,
at first pale yellow in colour, later darkening to a deep brown. There is a
certain amount of rigidity in the pupal skin, so that the vesicles retain their
sbape nnsupported by the nnderlying organs, these being much smaller than their
covering. When the latter is removed it is found that the lateral vesieles enclosc
the maxillary palps, and the lower median vesiele the “proboseis,” its bilobed
extremity forming the sheath for the labellae. The parts enclosed by the npper
vesicle are very small and inconspicuous, but a caretul examination of them

Text-fig.21. Month purts of pupa dissecterd out from pupal sheath, surface view. (x 57).
Text-fig.21a. Labrum epipharynx of same.

Text-fig.22. Back view of the same.

Text-fig.23. Portion of sheath of month parts, showing enclosed labrun-epipharynx, and

palp.
Sr.cl., fronto-ctypeus; /.ep., labrum-epipharynx; /%p., hypopharynx: sz.p., maxillary
palp; phA, pharynx: /Jab, labelia.

when dissected ont (as shown in Text-figs. 21, 22) reveals the presence ol most
of the structures deseribed by Peterson (1916), and shown in his fignres of
Stratiomyia apicula.  Within the proximal end of the vesiele is a small saddle-
shaped pieee of ehitin, the fronto-clypeus, which snpports. on its lower, inverted
Veshaped margin, a  triangular, beak-Hke process, projecting outward from the
face, the labrnm-epipharynx (Text-fiz. 21«), 1In the pupa, the line ol junetion
hetween the constituent parts i still visible, and the underlying epipharynx is
clearly distinguishable from the labrum. Lying helow this strueture, and still
quite separale from it. is the thin grooved hypopharynx. In the imago (PL
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Xxvii., tig 8) its basal portion is united with the labrum-epipharynx, to form the
basi-proboscis, and the free distal end is scarcely distinguizhable.

The tip of the labrum-epipharyny, in the pupa, does not reach beyond the
proximal halt of the sheath enclosing it (Text-fig. 23), and the existence of the
enlarged, bilobed, distal portion is puzzling. No strueture is contained witlin
it at any stage of development. The double nature of the sheath enclosing the
waxillary palp is also peeuliar, but seems to suggest the presence, orviginally, of
well-developed maxillae, with their galeae and laciniae.

Between the lateral sheaths, just below the upper median one, there arve, in
the very early pupal stage fignved in Pl xxvii, figs. 3 and 4. two swmall, thin,
needle-like, chitin picees, wlich are not enclosed in sheaths.  These structores,
which do not appear in later stages, would seem, from their position, to repre-
sent rudimentary mandibles, though no trace of mandibles exists in the imago.

Other swellings of the pupal skin, for which no apparent reason exists,
oceny on the head. A small double vesicle is situated between the base of the

_antennae, and the sheaths for the mouth parts (Pl xxvii., fig. 7). Just below
the eye on cach side, in the position of the gena, ix a prominent, downwardly-
projecting, hollow vesicle.

Stigmata—A pair ot lateral spiracles is present on each abdominal seg-
ment trom the first to the seventh. The first six pairs are very prominent irom
the ecarliest stages of pupal development, and are of complicated strnelure,
The greater pertion of each one lies outside the hody wall, in the region hetween
it and the pupal skin, which is here raised into a sharp peak, and strengthened
by a tunnel-shaped piece of chitin. The wide mouth of the tunnel taces in-
wards, and serves to protect the underlying stigmatic apparatus.  This consists
ot a pear-shaped bulb with thick musenlar walls, penetrated by a fine lumen,
and terminating in  a long slender tube, with strongly ehitinised walls, which
runs through the neck of the funnel, and extends out to the larval skin (Text-
fie. 19). The tip of the spiracle appears on the outer surtface ot the larval <kin
as a dark brown projection in the region of the larval stigma. A slender tra-
cheal tube, given off from the base of the bulb, and opening independently on
the pupal skin, is probably the original larval tracheal tnbe, the pupal spiracie
being a secondary growth. These structures will he considered more fully in a
later paper, dealing with the tracheal system of larva and pupa. A trachea of
the ordinary type connects the base of the stigmatie hulb with a civenlar aperture
in the body wall. Shortly hefore the emergence of the imago, this tube becomes
detached from the body. and the whole stigmatiec apparatus is left hehind in the
pupal skin (PL xxvii, fig. 9).  The only frace of it which remains on the body,
is a wide, deep hole, with ¢litin rim, on the lateral margin of each segment
(Text-fig. 20).

The spirvacles of the seventh pupal segment differ from the rest. They pro-
jeet very little bevond the body, and are ot simple strmeture, lacking the great
development of chitin sapporis.  The reason for this i1s seen when the larval ~kin
is dissected away from the dorsal wall of the pupa (PL xxvii., fie. 5). The first
six abdominal segments correspond exactly with the segments of the larva, and
are in close contact with the larval walls in the region of the spirvaeles, But
the terminal segments undergo a comsiderable change in <ize and shape during
metamorplhosis, hecoming telescoped to a eertain extent. and redueced in widths
<o that a wide space is left round the posterior end of the pupa, and the seventh
pair of spiracles is not opposite the corresponding pair in the larval =kin, and
cannot reach the exterior to funetion in hreathing.
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All the figures, for both Flate and Text-figures. were drawn at stage level,
with the lelp of Zeiss eamera lueida, and Zeiss aud Reichart oculars and ob-
jectives.

Type speeimens of larva, and male and female pupae and bred specimens of
both spring and autumn broods have been deposited 1u the Australian Musenm,
Sydney. [Specimens Nos. X 43304—08.]

Figures of bred specimens, both male and temale, are shown on Plate xxviii.

LisT OF THE SPECIES OF STRATIOMYIIDAE WHICH HAVE BEEN OBSERVED IN TIE
EARLIER STAGES, WITH REFERENCES TO THE LITERATURE RELATING 10 THESE.

[To avoid unnecessary repetition the authors arve guoted here only with date
and page of work.  The complete referenee will be found in the literature hst at
the end, whiech is arranged in chronological order. The names of the species are
those given in the deseriptions referred to. No attempt has been made to deal
with synonymy.]

Beris chalybeata Forst—Walker, 1851, pp. 11, 12; Schiner, 1864, p. 243 Brauer,
1883, p. 58; Lundbeek, 1907, p. 69.

Beris spp.—Williston, 1908, p. 165: Verrall, 1909, p. 199.

Chloromyia formosa Seopoli.—Lundbeck, 1907, pp. 65-66, fig. 26; Verrall, 1909,
p. 189.

Chorisops (-Actina) tibialis Meigen.—Handlirsch, 1883, pp. 243-245, figs. 1-4;
Brauer, 1883, p. 58; Lundbeek, 1907, p. 70: Verrall, 1909, p. 204.

Chrysomyia formosa Zett—von Roser, 1834, p. 267; Cornelius (Sargus formosus
Schrank), 1860, pp. 202-204, t. ii.; Drauer, 1883, pp. 58 and 23.

Chrysomyia polite Linnaens—Réawmur, 1742, 1. 14, fig. 6; von Roser, 1834, p.
267: Bouché, 1834, p. 49: Seholz, 1848, -pp. 1-3. 10; Beling, 1882, p.
188: Brauer, 1883, p. 58.

Clitellaria ephippium Fabrieius.—DMeigen, 1818, ui., p. 130: von Roser, 1834, p.
267 ; Westwood, 1840, p. 533, fig. 127, 83 Zeller, 1842; Mavkel, 18344, pp.
266, 178-480; Scholz, 1848 (?): Jaennicke, 1866, p. 226G: Brauer. 1883,
p. 58 (Ephippium tharacium): Verrall, 1909, p. 83.

Eplippiun albitarsis (?) Bigot.—IFroggatt, 1896, p. 84, Pl 1x.. figs. 12, 13.

Geosargus (Sargus) spp.—Williston, 1908, p. 165.

Hermetia albitarsis Fab.—Brauer, 1883. p. 58.

Hermetie illucens L.—Bellardi, 1861, p. 26: DBrauer, 1883. p. 58: Dunn. 1916,
pp- 59-61.

Hermetia spp.—Wilhiston, 1908, p. 165.

Hoplodonta viridula Fabrieius.—Lundbeck, 1907, pp. 57-58.

Microchrysa polita Linnaeus.—Lundbeck, 1007, p. 67: Verrall. 1909, p. 192,

Microchrysa spp.—Lnndbeck, 1907, p. G7.

Myiochrysa spp.—Williston, 1908, p. 165.

Nemotelus pantherinus L.—Landbeck, 1907, p. 26, fig. 7.

Newmotelus wligivosus Tinnaeus.—Haliday, 1857, p. 194; Brauer. 1883. pp. 58.
s

Nemotelus spp.—Lundbeck, 1907, pp. 23-24; Williston, 1908, p. 165.

Odontomyia angulata Panz.—Lundbeck, 1907, p. 56.

Odontomyia argentata Fabricius,—Zeller, 1842, eo). S07: Zeller., 1846. iii.: Lund-
beck, 1907, p. 51.

Odontomyia hydroleon Linnacus.—De Geer, 1778, vi., PL 9. fie. 4; Brauer. 1883,
pp- 58, 22.
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Odontomyia ornate Meigen.—Réaumur, 1742, Pl 25; Zeller, 1842; Jacunnicke,
1866, p. 218: Braner, 1883, p. 58, fig. 23¢; Lundbeek. 1907, p. 54, figs.
20-21; Verrall, 1909, p. 143.

Odontomyia tigrina Fabr.—Lundbeek, 1907, p. 50: Jusbaschijanz, 1910, p. 685.

Odontomyia viridula TFabricins.—Scholz, 1848, p. 34; Brauwer. 1883, p. 58;
Jusbasehjanz, 1910, p. 685.

Odontomyia spp.— Ludbeck, 1907, p. 48; Williston, 1908, p. 165; Verrall, 1909,
p. 136.

Oxycera meigenii Stacg.—Heeger, 1856, p. 335; Brauer, 1883, p. 58.

Orycera morrisii Curtis.—Haliday, 1857, p. 193; Verrall, 1909, p. 102.

Oxycera triliniata Tinnaeus.—Heeger, 1856, p. 335; Braner. 1883, p. 58: Lund-
beek, 1907, pp. 31-32, 34, fie. 14.

Ozycera spp.—DBremi, 1846, eol. 164; Haliday, 1857, p. 193, P1. 11; Brauner, 1883,
P e

Paclygaster ater Panz.—Meigen. 1818, vi., p. 344: vii,, p. 104; Maequart, 1823;
St. Fargean, 1825, p. 779; Sehilling, 1829, p. 94; Scholz. 1848, p. 1-3,
19: Dnfour, 1841, p. 264: Heeger, 1853, fig.; Brauer, 1883, p. 58; Verrall.
1909, p. 71.

Paclygaster leachii Curtis.—Perris, 1870, p. 212; 1876, p. 180; Verrall, 1909,
p. 78.

Pacliygaster meromelas Dufour .—Dufour, 1841, pp. 264-266, fios. 17-19.

Pachygaster minutissinus Zett.—Zetterstedt, 1851, viii, p. 2961; Braner. 1883, P
58: Lundbeck, 1907 (P. minutissima), p. 21; Tragardh, 1914, pp. 192-
196, figs. 3-5; Verrall, 1909, p. 68.

Pachygaster orbitalis Wahl.—Verrall, 1909, p. 75, fig. 99.

Pachygaster pini, Perris.—Perris, 1870, p. 210, ten figs. ; Brauer, 1883, p. 58.

Pachygaster tursalis Zett—Lundbeck, 1907, pp. 20, 22, fig. 4; Verrall, 1909. p.
72, fig. 100,

Pucliygaster spp.—Westwood, 1840, p. 532, figs. 127, 129; Zetterstedt, 1851, viii..
p. 2961; Braner, 1883, pp. 58, 23; Williston, 1908, p. 165; Verrall, 1909,
p. 66.

Sargus bipunctatus Sceopoli——Réanmur, 1742, p. 59, PL 14, fig. 4, Pl. 22, figs. 5-8;
Brauer, 1883, . 58, fig. 24.

Sargus cuprarius Linnaeus.— Lyonet, 1832, Pl. 17, figs. 21-24, 29; Bouehé, 1834,
p. 48, PL 4, figs. 31-36: vou Roser, 1834, p. 267; Westwood, 1840, p. 533,
fig. 127, 105 Dufour, 1846 (Comptes rendus), p. 318-319; Beling, 1882,
1. 187 Brauer, 1883, p. 58; Lundbeck, 1907, p. 61; Verrall, 1909, p. 181,

Sargus flavipes Meigen.—Lundbeek, 1907, p. 64.

Sargus formosus Schrank.—Cornelius, 1860, pp. 202-204, Pl. 2.

Sargus iridatus Seop.—Lundbeck, 1907, p. 62, fic. 24,

Sargus spp.—Perris, 1870, p. 206; Lundbeck, 1907, p. 60: Verrall, 1909, p. 165.

Stratiomua anubis Wiedem.—(Cros, 1911, pp. 99-103, figs.

Stratiomys chamaeleon Linnaeus.—Friseh, 1720, p. 10: Swammerdam, 1737, Pls.
39, 40, 41: Réaumur, 1742, Pl. 22; Sparmen, 1804; Sehrank, 1793, pDp-
7-25, Pl 3, figs. 1-9: Geoffroy, Entom.. ii., p. 17: Westwood, 1810, p.
532: Leydig. 1860, p. 157, fie.; Leydig. 1861, p. 39; Brauer. 1883. p-
58, figs. 22, 24; Mik, 1896, pp. 110-111; Florentin. 1899, p. 274; Jus-
hasehjanz, 1910, p. 685; Fanthom and Porter, 1913, pp. 609-620, P1. xli.;
Verrall, 1909, p. 152.
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Stratiomyic potaw da Melgen.—Fanthom and Porter, 1913, p. 609-620, P). xh.

Stratiomyia spp.— Lundbeck 1907, pp. 14-15, 41, 74.

Strativmys furcuta Fabr.—Zetterstedt, 1851, 1., p. 135; Brauer, 1883, p. 57, fig.
23a; Lundbeck, 1907, p. 44, fig. 17,

Stratiomys longivornis Scop.—Scholz, 18548, p. 34; Friedenfels, 1880, p. 164;
Brauner, 1883, p. 37, tig. 23h; Henneguy and Binet, 1892, Ixi.,, pp. 309-
310, Pl 6; Lundbeck, 1907, p. 43; Cros, 1911, p. 101.

Strativmys strigata Meigen (wee Fabricius) = 5. riparie—Kawall, 1867, p. 124.

Stratiomys strigose—Henneguy and Binet, 1892, exiv.. pp. 430-432.

Stratiomys spp. (Habitat) .—Packard, 1871, p. 102; also i Amer. Nat.. i1
Luecas, 1879, p. 1421 Laker, 188t pp. 167-168; Brongmart, 1881, p. 419;
Griflith an:t Packard, 1882, pp. 399-600; Pearson, 1884, p. 1287; Jolm-
son. 1895 p. 228: Williston, 1908, p. 165.

Stratiomys ~vp. (Morphol.).—Kunckel d'Herculais, 1879, pp. 491-494; Viallanes.
1885, pp. 73-75: Vaney, 1900, p. 360.

Ntratiomys spp.—Sharp, 1901, p. 479,

Subalw citripes Dutour.—BDutour, 1846, (Soe. Ent. i), p. 473 Dufonr, 1847, pp.
7-8, vi.. Pl xvi.. fig. 12.

Subula muewlate Sahl.—Wesnael, 1837, Ann. Soe. Fnt. Fro, vie p. 89; West-
woodld, 1840, p. 534; Dutonr. 18471 Zetterstedt, 1851, i.. p. 130: Brauer.
1883, p. 59 Austen, 1899 (Xylomyia maculata), pp. 181-190: Lundbeck,
1907, p. 82: Gorham, 1899, (Ent. Mo. Mag.). p. 71: Verrall. 1909, p.
229,

Subule (Xuloplagus) wmarginata Meigen.  Wesmael, 1837 (Braxelles). pp. 320-
322: 1837 (Ann. Soe. Ent. v, p. 900 Frorviep., Notizen, 1838, vi., col.
3940 Seholz. 1848, pp. 1-3. §-19, 49: Duatour, 1847, p. 13, L xvii., fig.
13: Verrall, 1909 (Xylomyia marginata), p. 227.

Nubula pallipes Loew.—Townsend, 1893, p. 163,

Subula (Xylophagus) raric Meigen.—von Roser. 1828, . 188; Westwood, 1840.
p. 9534, fien 127, 142 Heeger, 1858, p. 307; Brauer, 1883, p. 59.

Nylomyia (Subule Meig.) <pp.—Lundbeck, 1907, pp. 79-80,

Zabrachin polita Coquill.—.Jolnson, 1906, PI. 1, fig. §.

Zabracltria spp.—Wilhston. 1908, p. 165.

LITERATURE DEALING WITH THE BIOLOGY OF THE STRATIOMYIIDAE.
Arranged in chironological order,
1720, Friscn, J. L.— Beschreibung von allerly Insecten in Teutehland, nehst
nutzlhichen Anmerkangen . . . . von diesen . . . . inlandischen
Gewnrme.  Berling 1. 5. p. 10,
(Straliomys chamaeleon, larva).
1737, Swadsmerpaa, J.—Bibha naturae. 1737-1738.  London. 1758, DPls.

(Stratiomys chamaeleon, larva,  Structure and biography described aceur-
ately and in detml with figures muder the name 15//us).

1742, Reavyrr, R. A, F.—Mémoirves pour servir 4 histoire des insectes, 4
vols. Pariscive, ple
(Stratiomyiidac, larvae).

1778.  De Geer.—Mémoives pour scrviv it I'histoire des Insectes. 7 vols.  Stock-
holm.  vi., PL O fig. 4.
(Odontonyia Jliydroleon, larva).



1793.

1504,

JIIS DN
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Scuraxk.—Beitrag  zur  Naturgeschichte der  Stratiomuys  chamaeleon,
Naturforscher Stuclk, xxvii., pp. 7-25. tab. iii., fiz. 1-49.

Sraraax.—Selirift d. sehwedisehen Akad.
(Stratiomys chamueleon, larva).

Merwcex, J. W.—Systematische Besehreibung der bekannten 1Suropaisehen
Zwetflugehgen Insekten.  Hanm, 1it, p. 1300 vin po 3440 v, pe 104,
(Liphippium thoracinm, Packygaster spp.)

1823-1827. Macquart.—Dipt. du Nord de France. Lille, Travanx, 1823-24, pp.

1825.

1828.

1829.

SR,

1834.

1834.

18370,

1840.

1841.

1842,

59- 2445 1825, pp. 324-409; 1826G-27, pp. 213-201.  Lille, Mem. Soc.
Sei., 1827-28, pp. 149-371: 1833, pp 137-368S.
(Luckygasier sp. larva).
St Faraesc and SERVILLE.— Les larves du Vappon Lat. Fabr. [ Pachy-
gaster Meig., Mac.]  Eacyclopédie méthodique, x.. p. T09.
(Larvae received from Carcel by Macquart and deseribed by him.  His des-
cription guoted).
Vox Roser.—Beitrage zur Naturg. d. Gatt. Xyloplagus.  Naturiwiss.
Abhandl., Stuttgart v, Tubingen, .. Helt. 2, p. 188,
(Larva of Xylonyia varia (Xylophagus varius) desceribed).
SciiLLiNG.—Entomol. Beitre., 1., p. 94, Tab. 8. fie. S.
(Larvae of Puckygaster ater under the bark of Mnus silzestris).
Lyoxer, PierreE—Recherches sur UAnatomie et les Métamorphoses  de
différentes  espeees  d'lInseetes. Ouvrage posthwm.  publié  par
M.W. de llaan, Paris, J. Ballicve, 580 pp.. 54 Planches.
(Surgus cuprarius larva, t. xvii., fies. 21-24, 29).
(Nee also Paris, Mus. IHist. Nat., Mém., xviii.. 1820, pp. 233-312,
377457 xix., 1830, pp. 57-131, 341-455: xx., 1832, pp. 1-41.)
Bovcue, PP. F.—Naturgeschichte der Insekten. besonders ihrer ersten
zustande als Larven nud  Pappen.  Berlin.
(Clirysonyia polila, Yarva, 3., 1.9, Sargus cuprarius).

Vox Roser.—Wiwrttemh. Corvespondbl., i. p. 267,
(Larvae of Chrysoutyia polita, and Ch. formosa under stones: Fphippinm
thoracium larva; Sargus cuprarius larvay.

WESMAEL, CONSTANTIN.—Sur les métamorphoses d'un Xylophage.  (Sub-
wla narginata).  Bull. Jtead. Seio Brarelles, iv., pp. 320-222,
(Also m Frorep, Notizen, vi., 1838, col. 39-10.)

WESaMAEL, CONSTANTIN ,~—tun, SNoeo fint. v, vio Bull. Entomol. p.

IXXXIX-XC.
(Subula (Xviomypia) marginala M., or Subula waculala larva).

Westwoon.—Introdnetion to the Madern Classification ol Luseets. it., pp.
532-534
(Preparatory stages of Subula wmaculala found in dry rotten tree in the New
Forvest and imago reaved.  [ophippiwin thoraciun larva, p. 533, fig. 127, 8.
ackhygasier spp., p.532, fig, 127, 9. Surgus cuprarius, p. 533).

Durouvr, LEON~—Note sur la larve du Pachygasier meromelas, inscete de
Uordre des Diptéves.  lun. Seis Nat., Zool., ser. 2., xvi.. pp. 264-266.
figs. 17-19.

ZeLLER.—Dipterologisehe Beitrage.” Oken, fsis, Xi.. eol. 807T-847.

(Odontonryia argentala, Larve in feuchten Erlengeholzen, Herhst, Winter
und Friithjahr unter fanlem Lauhe, Taubnesseln u. a. Vegetabilien. /oplip-
piune thoracium Yarva, Odontomyin ornaia larva).
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1844. MARKEL, FRIEDRICK.— Beltrage zur Kenntniss der unter Ameisen lebeden
Insekten. Germar's Zeitseh. f. Ent.. in., 1841, pp. 203-225; Ibid.,
v.. 184 pp. 193-271.  Ucber die Larve von Clitellaria ephippiuwm.
1bid., v., pp. $78-1480.

(FEphippium thoracium with Formica fuliginosa).

1846. DBreEmin—DBeitrag zur Kunde der Dipteren.  Oken, Iszs, i, eol. 164175,
(Oxycera spp. larvae).

1s46e. Drrovs, Leox.—Sur une colonie d'insectes vivant Jans Toleere de
1'0Ormean. Comptes rendus Acad. Paris, xxii., pp. 318-319.

(Larvae of Sargus cuprarius).

1846b. Durorr, L —Quelque chose sur le Brachyopa bicolor et le Nubularia eit-
ripes.  Ann. Soe. Ent. Fr., sér 2, iv,, p. xIvi.

(Subula citripes larva).

1847. Drurovr, L.—Histoire des Métamorphoses du  Swubula citripes et de
quelques antres espéces de ce genre de Dipteres. _tun. Sei. Nat,
Zook.. sér. 3. vil.. pp. 5-14, Pl xvii.

1848. Scuorz, H—TUeber den Aufenthalt der Dipteren wahrend ihrer ersten
Stande. Ent. Zeit. v. Breslau, iv.. pp. 1-34.

(Stratiomys longicornis, larve in Ptiitzen, p.34; Chrysomyia polila larve
in Kuhdiinger, p. 1-3, 10; Ephippinm lhoracium, ? Odontomyia viridula,
Lackygaster aler).

1851. WarLker—Dipt. Brit. i. [probably Insecia Britanniea. Diptera, 3 vols.].
(Larva (?) of Peris chalybeala, pp.11-12).

1851,  ZerTERsTELT, J. W.—Diptera Scandinaviae. Lunnd,, i. viii.

(Larvae of Stralomyiidac).

1853. HEeecer, ErNest.—Beitrage zur Naturgeschichte der Insecten—Als Beit-
raze znr Fauna Ocesterveiehs.  Nitz. I Akad.  Wiss. (Uien, <., pp-
7-30, 161-178. 460-481.

(Figure of Packygaster ater).

1856. Heecer, E-— Neue Metamorphosen einiger Dipteren. Nitz. k. dkad. Wiss

Wien, xx.. pp. 335-350.

(Oxveera meigenit, Oxy. riliniala).

1857. Harnipay, A. IL.—Nat. hist. review, iv., pp. 177-196.  On some remaining
blanks in the natural history of the native Diptera (Larvae). List
of the genera and speeies of British Diptera, the carlier stages of
which awe more or less perfectly known, with references to the prin-
¢ipal anthorities, pp. 188-195. Additional note on the metamor-
phosis of some speeies of Diptera, hitherto undescribed, or known
but imperfeetly. Proc. pp. 192-196.

1858. Hgercer, E.—DBeitrage zur Naturgeschiehte der Insecten. Sitz k. .llad.
Wiss. 1Wien, XX, pp. 295-309.  (Subule varia, p. 307.)

1860. Levpia, Fraxz.—Uber Kalkablagerung in der Haut der Insecten. Larve
von Ntratiomys chamacleon.  _Yreh. f. Naturg.. xxvi. pp. 157-160.

1860. CorNELIUS.—Zmr Ernahrung und Entwickelung der Larven von Sargus
formosus Sehvank. Ent. Zeit. Stett., xxi., pp. 202-204, t. ii.

1861. LEYDIG, FRANZ. - Berlin, Ent. Zeit., v.. p. XXNIX.

(Stratiomys spp. larvae).




1861.

18G1.

18066.

1867.

1870.

1871.
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ReLLARDI, Luicl.—Saggio 1 Ditterologia  Messicana. Mem. _deead
Torino, xix., pp. 201-278.

(/lermetia itlucens larvae numerous in closets).

SCHINER.—Fanna Aunstriea. (Diptera). Vienna, 2 vois.
(Larva of Beris chalybeala,i., p. 24).

JAENNICKE.—Beitrage zur Kenntniss der europaischen Stratiomyiden,
Xylophagiden, und (‘oenomyiden, sowie Nachtrag zu den Tabaniden.
Berl. Ent. Zeit., x.. p. 218.

(Odontoniyia ornata bred from a larva found in water near Frankfort.
Larva of Epliippiumn thoracinm taken by von Heyden in a nest of Formica
fuliginosa, p. 226).

Kawarn.—Miscellanea entomologica. Stett. Ent. Zeit., xxviii., pp. 117-124,
(Transformations of Strafiomys strigata briefly deseribed, p. 124. Larva
found among black ants in an old fallen Piuus sylvestris).

PERRIs.—Histoire des Inseetes du Pin maritime. Ann. Soc. Ent. Fr., sér.
4, x.

(Lachygaster pini larva, p. 210).

Packarp.—-The larvae of an unknown Stratiomys found in salt water,
Clear Lake, California. Amer. Jour. Sci. Arts, New Haven, (3),
vii, p. 102, (See also Amer. Nat., ii.).

Gaxin.—DMaterialen zur Kenntniss der post embryonalen Eniwickelungs-
geschichte der Insekten. Protokolle der Sitzungen der Sektion fur
die Zoologie und vergleichende Anatomie der 5. Versammlung rus-
sischer Naturforscher wnd derzte in Warschaw, Sept. 1876, Mitge-
teilt von Hoyer.

(Strationys compared with Authomyvia).

Lucas.—Larvae of Stratiomys sp. living in hot water in Euboea, and very
tenacious of life. Bull. Soe. Ent. Fr., (5). ix.. p. exhi.

Kuxcken d'Herctrais, J.—Recherches morphologiques et zoologiques
sur le systéme mnervenx des Insectes dipteves. (omptes Rendus,
Ixxxix., pp. 491-494.

(Tncludes larvae of Stratiomyiidae).

Laker, A. G.—Entomol., xiii., pp. 167-168.
(Larvae of Strationiys in winter. Habits).

FrREIDENFELS, K. voN.—Ueber drtemia saline und andeve Bewolner der
Soolenteiche in Salzburg. Mitth. d. Siebenburg Yereins f. Naturw.
tn Hermannst., xxx.. pp. 112-178, Pl
(Lavvae of Stratiouys longicornis, p.164).

BrONGNIART.—Notfe sur les Tuts quaternaires de Bernonville, pros Gisors.
Bull. Soc. Géol. France, (3), viil.. p. 419.

(Larva of Strationtys found).

ViaLLaxes, II-—Note =ur les terminaisons nerveuses sensitives des in-
sectes.  Bull. Soc. Philom., (7). vi.. pp. 94-98.

(Nerves in skin of larva of Str-afiomyia described).

ViaLLaxes, H.—Recherches sur I'Histologie des Insectes., et sur les phéno-
menes  histologiques  qui  accompagnent le  développement post-
embryonnaire de ces animaux. _lnn. Sei. Naf., (Zool.), xiv., 1. pp.
1-348. Pl. iv.

(Includes an acconnt of integument, nerve terminations, ete., of Strutionys
larvae).

{Ser alsu BilL E;’ult'_, XXVl 3. p. 348, PL xviii.).




1882.

1883.

1883.

1883.

1885.

1602,

1862,

1893.

1895.

1896.
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GrrrrITH and Packarb.—Larvace of Stratiomyia sp. tound in a.hot spring’
in Colorado. .bmer. Nat., xvi., pp. 599-600.

Braver, F.—Die Zweifluger des Kaiserhehen Museums zu Wien. .
Denksehr. k. Akad. Wiss, Wien, xliv., pp. 59-110, Taf. 1., 1.
(Discusses classification for \1lophagus and Subula, hased on study of the
larvae, pp.61-62).

OsTEN-SACKEN.— On Professor Brauer's paper: Versuel emer Characteris-
tik der Gattungen der Notoeanthen 1882.  Berlin. Ent. Zeit., Xxvi,
p. 365.

(From arguments drawn from the imagines, larvae, mode of pupation, und
nervons system of the larvae, determines the correct classification of Swbula,
@)

BeLiNg—DBeitrag zur Metamorphose zweiflugeliger Insecten aus  den
Familien Tabanidae, Feptidae. Asilidac. Empidae. Dolichopididae,
und Syrphidae.  _lrekh. f. Naturg., 48, 2. pp. 187-240.

(Includes larvi of Sargus cuprarius and Chrysoniyia polita, p.118).

Braver, F.— Dic Zweifluger des Kaiserlichen Mnseums zu Wien. 1.
Systematisehe  Studien  aut Grandlage der Dipterenlarven. nebist
ciner Zusammenstellung vou Beispiclen aus der Literatur uber dies-
elhen und Besehreibung neuwer Fovmen.  Dewkschr. k. tkad. Wiss,
Wicn., xtvil., pp. 1-100, Pls. 1.av.

(A dctailed statement of the characters of the larvae of the varions sections
in Stratiomyiidae, even to genera, pp.22-23).

PEARSON .—cbmer. Nat., xvil.. p. 1287,

(Stratiomys larva oceurring in sea water).

Haxprigscir—1 erh. z.-b. Ges. 1ien, xxxill., pp. 243-245. Hies. 1-4.
(Chorisops (~lctina) tibialis Meig. larva described and figured, with remarks
on the larvae of allied genera).

V1aLLaNEs, H.—Sur 1a structure interne du ganglion optique de quelyues
larves de Dipterves (Musea, Fristalis, Ntratiomys). Bull, Soc, Philom.,
(7). Ix.. pp. 75-78.  See also lun. Ser. Nat., (6), xix., Art. 4. pp.
1-34, Pls. 1. and 11.  Etudes histologiques ¢t organologiques sur les
centres nervenx et les organes des sens des  animaux  artienlés.
Trowsicine memoire: Le eanghon optique de quelques larves de Dip-
teres (JMisea, Eristalis, Stratiomys) .

Hexxecry, F. and Bixer, A.—Contribution & I'éinde microseopigue dun
systéme nerveux ltavvaire de Ntratiomys longicornis.  Ann. Soe. Ent.
Fr., Ixt., pp. 309-316. PL vi.

Hexxeary, F'. and Bixer, A.—Strncture dun systemie nervenx larvaire
de la Stratiomys strigosa.  Camptes Rendus, exiv.. pp. 430-432.
(Summary in Jowrn, Koy, Micr, Soc., 1892, p. 356.)

TowxsExn—Fnt. News, Philad.. p. 163.

(Swbula pallipes larva described).

donxsox.—.\ review of the Stratiomyia and Odontomyia of North Ameriea.
Trans. stmer. Ent. Soe., xxil., pp. 227-278, Pls. iii. and iy
(Larvae of Strationyyia in thermal springs).

Frocoarr.—The entomology of the grass tree (Xanthorrhoea). Proe.
Linn, Soc. N.SW., 1896, pp. 74-87, P1. ix.

(Larva and metamorphosis of Fphippiuni albitarsis, p.8t. figs. 12 and 13).



1896.

18499,

1899.

1900,

1901,

1902,

1904,

1906.

1007,

1008,

1909.

1910.

1910,

1911.

1913.

1914.
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Mic.— Dipterologiselie Miscellen (2 series), vii.  Ueber die Fruchbarkeit
von Stratiomyia chamaeleon Deg. pp. 110-111.  Wien Ent. Zeit.,
xv. pp. 106-114.

Frorextiy.—Etndes sur la Famne des Marves salées de Lorraine.  lan.
Sei. Nat., (Zoal.), x., pp. 200-319.  Inseels, pp. 274-276.

(Larval habits of Stratiomys chameleon, p.274).

Avstex, E. E.—On the preliminary stages and mode of escape of the

mago  of the Diplerons genus Xylomyia Rond. (Swbule Me. et
anct.) with speeial reference to Xylomyia maculata F.. and on the
systematic position of the genus.  _tun. Mag. Nat. [List. (vii.). iil.
pp. 181-190.
(\J/ountyia representsa primitive, ancestral form of Strafiomiviidae given off
trom the comnon stem after the evolution of the eharacteristic type of larva
and mode of pupation, but hefore the assiunption on the part of the imago
of the equally eharacteristic features (venation, spurless tibiae) exhibited by
the more specialised types of the family).

Vaxey, (.—Note sar les tihes de Malpight des larves de Stratiomys.
Bull. Soe. Ent. France, p. 360,

Siarr.—Camb. Nat. Hist., vi.. p. 470.

(Larva of Stratiomyiidae).
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1916. Perersox, Anvan.—The head-capsule and mouth parts of Diptera.

1916.
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ExpPLaNATION OF PLATES XXVIL-XXVIII.
Plate xxvii.
Metamorphosis of detoponia rubriceps Macq.

Head of larva, dorsal view. X 45.

The same, ventral view. X 45,

Pupa; early stage. Ventral view. X 14.
The same, lateral view. X 14,

Dorsal wall of larval case cut away to show the enclosed pupa.

Pupa; Fairly advanced stage. X 14.

Head of nupa, enveloped in pupal sheath. X 28.

Mouth parts of imago. X 28,

Posterior end of pupal sheath, removed from larval case. ™~ 9.
Plate xxviii.

Metoponia rubriceps Macquart.

Bred specimen of male. Emerged April. Natural size, 5.3 mm. long

from head to tip of tail.

Bred specimen of female, drawn two days after emergeuce, in November.
Abdomen extended to much greater length than is found in most cap-
tured specimens. Natural size, 14 mm. long from head to tip of tail.

Abdomen of a captured female, dorsal view, showing the more usual

appearance.



